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Abstract – Stingless bee is a diverse group of highly eusocial bees (meliponines) comprising the 
Meliponini subfamily of the Apidae family. Throughout the tropics, various kinds of stingless bee 
have been reared by beekeepers for their products (honey, propolis and bee bread) and pollination 
services for fruits and vegetables. This meliponiculture in logs or hives is considered safe due to the 
bee’s inability to sting, with the latter being more preferable for monitoring and managing the 
colonies and harvesting the products. The source of stingless bee colonies is depending on efficient 
hunting of feral colonies, which might affect the ecosystem. Following to the growing trend of bee 
rearing in Malaysia, mainly due to the smart branding strategy of the government through research 
institutes and universities, e.g. Malaysian Agricultural Research and Development Institute (MARDI), 
Universiti Malaysia Terengganu and Universiti Sains Malaysia, it is crucial to increase the number of 
honey-producing hives by colony splitting. The basis of colony splitting includes provision 
oviposition (POP), swarming and antennation. Colony splitting is necessary due to deforestation, to 
expand income generation and for entomological study purposes. A more advanced approach in 
colony splitting is to prepare and rear the virgin queen bee in vitro, resulting in more queens per one 
single colony. With the advancement in stingless bee rearing techniques, people may apply the colony 
splitting strategy to maximise stingless bee products and enhance crop production. 
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Introduction 
Malaysia is known for the richness in its nature as its forest consists of diversity of flora and fauna. 
Stingless bee is one of the unique insects found in the Malaysia forest. It is a member of the 
meliponini tribe, owned by the Hymenoptera family and Meliponinae subfamily, which is divided into 
two groups known as Meliponini and Trigonini (Vit, Persano Oddo, Marano and Salas de Mejiax, 
1998). Meliponini can be easily found in tropical regions globally (Heard, 1999). There are various 
species of stingless bee. A study by Hamid and colleagues (2016) has identified a total of six stingless 
bee species in urban and forest of four different Penang areas, namely Heterotrigona itama, 
Lepidotrigona terminata, Tetrigona apicalis, Tetragonula iridipennis, Tetragonula laeviceps, and 
Tetragonula pagdeni.  
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The name stingless bee came from the inability of this species to sting, which is due to their 
undeveloped stinger (Shackleton et al., 2015). Stingless bees are the common visitors to flowering 
plants in the tropics (Heard, 1999). This explains why honey and harvested pollen have different 
composition that depends on the availability of plant species flowering (Do Nascimento, Marchini, 
Carvalho, Araújo and Silveira, 2015). In Malaysia, the flowering plants preferred by stingless bee 
include Antigonon leptopus (Mexican creepers, coral vines), Hevea brasilliensis (rubber tree) and 
Passiflora edulis (passionfruit). Throughout the tropics, various kinds of stingless bee have been 
reared by beekeepers for their products (honey, propolis and bee bread) and pollination services for 
fruits and vegetables (Aidoo, Kwapong and Karikari, 2011). Pollination by stingless bee for various 
types of plant permits efficient pollination that increases a greater yield of fruits and vegetables 
(Campbell and Motten, 1985). 
 
Stingless bees are able to produce honey by collecting and storing nectars in a honey pot (Danaraddi, 
2007). Major components in honey that can be obtained from different types of plant are mainly 
glucose and fructose (Biluca et al., 2014; Manzanares, García, Galdon, Rodríguez and Romero, 2014; 
Baltrušaityte, Venskutonis and Cˇeksteryte, 2007). Honey is a natural food that is consumed without 
any processing additives and is characterised by its complex composition, which varies according to 
species, geographical regions, available floral source and storage conditions (Karabagias, Badeka, 
Kontakos, Karabournioti and Kontominas, 2014). Stingless bee honey is a valuable natural product 
from a diverse group of highly eusocial bees (meliponines) comprising the Meliponini subfamily of 
the Apidae family. Honey that is produced by stingless bee is completely different from those 
produced by bees of the Apis genus in terms of structure, taste and composition (Vit et al., 2009). 
Honey produced by Apis genus typically tastes like a well-liked sweetener and is used as a usual 
household product worldwide, while stingless bee honey possesses a sour and bitter flowery taste 
(Molan, 2001). Depending on climate change, some of the stingless bee honey might have a sweet 
taste like normal honey. The degree of sourness in stingless bee honey is lessened as a result of 
reduced fermentation process of the honey according to the low water content in the honey (Marinus, 
2006). The reducing of water content in the honey can be done by dewatering process using a Low 
Temperature Vacuum Drying (LTVD) with induced nucleation technique (Ramli et al., 2017). 
 
Rearing Methods of Stingless Bee 
Meliponiculture is the activity of stingless bee keeping where the colony of stingless bees is extracted 
from the wild for domestication (Saufi and Thevan, 2015). In general, rearing methods of stingless 
bee depend on place and condition (Kelly, Farisya, Kumara and Marcela, 2014). Since Malaysia is 
considered one of the tropical countries, rearing stingless bee can become a major success. Due to 
their inability to sting, rearing stingless bees at home is considered safe and has gradually become a 
trend. There are two most common rearing methods in Malaysia, which are by using log or hive. 
 
Rearing Stingless Bee from Log   
When farmers began to use stingless bees as pollinators to enhance the production of their crops, 
meliponiculture is rising as a more relevant industry. Usually, the knowledge on beekeeping is passed 
by the older generation among them, leading to variance of information from one location to another 
(Cortopassi-Laurino et al., 2006). In the early stage of meliponiculture era, people obtain the colony 
from their original habitat and take it home to harvest the honey (Quezada-Euán, Jesús May-Itzá and 
González-Acereto, 2001). Medicine experts in a place called Gorotire mainly search for stingless bee 
colony during the night and they can easily identify the species of the stingless bee from the sound of 
colony (Kajobe and Roubik, 2006). This practice is still common for the local people of many Eastern 
Amazon areas where these beekeepers make a spot at their target colonies during their hunting session 
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and collect them during the day (Cortopassi-Laurino et al., 2006). When a bigger scale of colonies is 
reared, beekeepers will normally have limited time and attention for efficiently monitoring the 
colonies, leading to a gradual decrease in colonies survival rate. By using log as a method for rearing 
stingless bee, the observation or progress on the colony cannot be possibly done due to the conditions 
of log used. In addition, the colony’s growth rate will be interrupted by the food storage area due to 
the limited space inside the logs. Furthermore, since there is no separation between the broods and 
food storage (Figure 1), the pots can be easily crushed during harvesting, which resulted in the mixing 
of dead stingless bees inside the honey flood that reduces the colony size abruptly (Quezada-Euán et 
al., 2001).  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 1. The internal structure of the stingless bee H. itama colony, with no separation between the 
broods and food storage. 
 
Rearing stingless bee inside the hive 
As the meliponiculture expands, a reliable method is necessary to sustain the consistency and standard 
of the stingless bee (Kumara, Farisya, Wan Noor Aida, Marcela and Ahmad, 2016). A more recent 
method used for rearing stingless bee is in a wooden box where a few patterns have been built and 
utilised with success (Quezada-Euán et al., 2001). Following the broader dissemination of knowledge, 
people have discovered bee colony separation techniques and ecological factors that can influence 
beekeeping (Cortopassi-Laurino et al., 2006). Fortunately, the drawbacks of using logs can be 
overcome using hive. However, hives are compartmentalised, which makes them difficult to be built. 
This has caused the price of a modern hive to be expensive and burdens the beekeepers in rural areas 
(Quezada-Euán et al., 2001). 
 
Colony Transfer from Log to Hive 
The first step of colony transfer from log to hive is to keep the colony inside its original place; for 
example, in the large limbs of tree. The colony of stingless bee is usually located in the empty space 
of a tree, which makes it more convenient to transfer and keep the colony inside the hive. Observation 
and management of the colonies inside hives are easier and more practical compared to using logs 
(Cortopassi-Laurino et al., 2006). The process of harvesting honey and bee pollen can also be done 
without any contamination and difficulty. With these skills, number of stingless bee colonies can be 
retained for a longer period and can also increase the standard of the stingless bee products (Quezada-
PJSRR (2018) 4(3): 62-69 
eISSN: 2462-2028 © Universiti Putra Malaysia Press 
65 
 
Euán et al., 2001). Besides that, hives allow colony transfer from one site to another (Heard, 1999). 
Silva, Venturieri and Silva (2004) claimed that colonies in hives can yield higher products compared 
to colonies reared in logs. The typical yearly yield is ranging from one to two litres per hive 
(Cortopassi-Laurino et al., 2006). However, these studies did not provide distinctive data on the 
colonies yield from logs for comparison.  
 
Colony Splitting 
In order to increase the production of a hive, the size of bee colonies have to be divided or split. 
Colony splitting is a term called for the process of creating two colonies from one existing colony at 
one particular hive. It is necessary due to several factors. First, colonies of stingless bee in natural 
habitat are commonly jeopardised by deforestation. In Malaysia, deforestation lessens the colony of 
stingless bee and affects the original role of stingless bee as the forest pollinators (Eltz, Brühl, 
Imiyabir and Linsenmair, 2003). Excessive activity of cutting down the trees disturbs the natural 
habitat of stingless bee where their homes are harassed by human who hunt for the stingless bee 
colonies (Villanueva, Roubik and Colli-Ucán, 2005). Therefore, colony splitting is crucial to sustain 
the activity of massive colony hunting in the forest.  
 
With a good market price for stingless bee products, i.e. honey (RM35 per 300g), bee bread (RM30 
for 200g) and propolis (RM25 for 10mL) (Kelly et al., 2014), rearing stingless bees is not only done 
for personal consumption, but has also become an income generator. Knowledge on colony splitting 
allows beekeepers to expand their business using the few original colony stocks they possessed. This 
knowledge is also important for the expansion of entomological studies of stingless bee, including the 
ethological and ecological observations. 
 
Basis for Colony Duplication 
Provision Oviposition (POP) 
Oviposition for stingless bee begins with the formation of connection between the queen and the 
workers (Drumond, Oldroyd, Dollin and Dollin, 1999). To start the process, it is important that 
sufficient amount of food storage for the growth of the stingless bee is provided. Workers will 
disgorge food required into the newly formed brood cell. This is followed by cell provisioning where 
the queen will put her egg on the food. The process ends when the workers close and seal the cell 
(Nunes et al., 2014; Drumond, Zucchi and Oldroyd, 2000; Wittmann, Bego, Zucchi and Sakagami, 
1991; Michener, 1974).  Almost all stingless bees build their brood layers in a same shape, which are 
in horizontal form. This brood contains cocoons and virgin queen eggs that are usually located in the 
middle of the colony (Wille, 1983; Michener, 1974). The strength of the physogastric queen of the 
stingless bee will determine the growth pattern of the colony depending on the queen’s pheromone to 
develop and maintain their colony with enough food supply (Nunes-Silva, Alves, Hilário, Santos-
Filho and Imperatriz-Fonseca, 2014). However, there are a couple of species that build their broods in 
inconsistent shapes adapting to the small space or a large branch of trees (Wille, 1983; Michener, 
1961). 
 
Swarming 
Stingless bee exists in a community replicated by natural activity termed as swarming. New colonies 
will gradually begin to form by the splitting of old colony where the new virgin queen leaves the old 
house to a new house, trailing by a swarm of stingless bee workers (Nunes-Silva et al., 2014). To 
develop a new colony, the stingless bee workers will transfer the materials needed for building a new 
house and also supply enough nutrients from the original house. Stingless bee colonies are able to 
survive for a long period of time, typically for more than 50 years, however the numbers of swarming 
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time are yet to be known including the queen’s lifespan (Cortopassi-Laurino et al., 2006). The former 
queen of the colony will be replaced by a new queen once the queen is no longer attractive to the 
workers. A practical way to multiply the stingless bee colony is by making an artificial nest where the 
process of stingless bee swarming can be done in a natural way (Cortopassi-Laurino et al., 2006). 
 
Antennation 
For Melipona species, the need of a new queen is only triggered when the original queen dies or when 
the colony is in the urge of splitting for swarming process (Winston, 1987). The process of 
antennation starts when the former queen of the colony died or removed by the workers due to the 
decreased pheromone level as it can weaken her attractiveness towards the workers. The new virgin 
queen has its own smell that can attract the drones to assemble at the colony’s door (Gary, 1962). The 
drones will assemble near the hive where the attractive new unmated virgin queen can be found and 
this is where the process of copulation occurs (Thornhill and Alcock, 1983; Sullivan, 1981; Emlen 
and Oring 1977). Interestingly, the virgin queen of stingless bee will not only attract drones from her 
own species, but also from others. However, only the best drones can win the competition (Dos 
Santos, Ferreira-Caliman and Nascimento, 2015). Once mating happen, antennation will occur inside 
the colony. 
 
In Vitro Queen Rearing 
Traditionally, stingless bee colony splits and doubles their colony amount according to species. The 
process and procedure usually happen every one to two years, thus extending the length of time to 
maintain and stabilise the colony after multiplication process. Although it is feasible to split the 
established colony (Leão, Queiroz, Veiga,Contrera and Venturieri, 2016), a more advanced approach 
in colony splitting is via in vitro queen rearing. Due to the typically less number of queens in most bee 
colonies, in vitro queen rearing aims to produce more queens in a colony (Menezes, Vollet-Neto and 
Fonseca, 2013). With the advancement in stingless bee rearing techniques, beekeepers apply this 
mechanism to enhance crop production and to maximise stingless bee products such as bee bread, 
propolis and honey (Baptistella, Souza, Santana and Soares, 2014). To formulate an in vitro queen, it 
is necessary to determine the amount and stock of larval food necessary for the growth of queens and 
transfer of larvae. When the immature larvae become milky white in colour with their stomachs fully 
formed, these larvae will be selected for larval feeding process. Once the process completed, the 
virgin queen will appear and her weight will be measured and compared to the natural colony-induced 
virgin queens (Baptistella et al., 2014). 
 
Conclusion 
Knowledge on bee rearing and colony splitting techniques should be widely spread not only to 
beekeepers, but also to potential beekeepers and farmers for sustaining the growth rate of 
meliponiculture. Continuous effort is crucial to create awareness on harvesting and exploiting 
stingless bee honey in the most appropriate way. 
 
Conflict of Interest 
None of the authors of this paper has any financial or personal relationship with other people or 
organizations that could inappropriately influence or bias the content of the paper. 
 
Acknowledgments 
N. M. A. Jailani was funded by Graduate Research Fellowship (GRF) of Universiti Putra Malaysia 
and MyBrain15 of Ministry of Higher Education Malaysia. 
 
PJSRR (2018) 4(3): 62-69 
eISSN: 2462-2028 © Universiti Putra Malaysia Press 
67 
 
References 
Aidoo, K., Kwapong, R. C., & Karikari, I. A. (2011). Stingless bees in Ghana. Bees for Development 
Journal, 100, 10-11. 
Baltrušaityte, V., Venskutonis, P. R., & Cˇeksteryte, V. (2007). Radical scavenging activity of 
different floral origin honey and bee bread phenolic extracts. Food Chemistry, 101, 502-514. 
Ba¨nziger, H., & Khamyotchai, K. (2014). An unusually large and persistent male swarm of the 
stingless bee Tetragonula laeviceps in Thailand (Hymenoptera: Apidae: Meliponini). Journal of 
Melittology, 32, 1-5. 
Baptistella, A. R., Souza, C. C., Santana, W. C., & Soares, A. E. E. (2014). Techniques for the in vitro 
production of queens in stingless bees (Apidae, Meliponini). Sociobiology, 59(1), 297-310. 
Biluca, F. C., Della Betta, F., de Oliveira, G. P., Pereira, L. M., Gonzaga, L. V., Costa, A. C. O.,  & 
Fett, R. (2014). 5-HMF and carbohydrates content in stingless bee honey by CE before and after 
thermal treatment. Food Chemistry, 159, 244-249. 
Campbell D. R., & Motten A. F. (1985). The mechanism of competition between two forest herbs, 
 Ecology, 66, 554–563. 
Cortopassi-Laurino, M., Imperatriz-Fonseca, V., Roubik, D. W., Dollin, A., Heard, T., Aguilar, I., 
Venturieri, G. C., Eardley, C., & Nogueira-Neto, P. (2006). Global meliponiculture: Challenges 
and opportunities. Apidologie, 37, 275-292. 
Danaraddi, C. S. (2007). Studies on stingless bee, Trigona iridipennis smith with special reference to 
foraging behaviour and melissopalynology at Dharwad, Karnataka. PhD thesis, University of 
Agricultural Sciences, Dharwad, India. 
Do Nascimento, A. S., Marchini, L. C., de Carvalho, C. A. L., Araújo, D. F. D., & da Silveira, T. A. 
(2015). Pollen spectrum of stingless bees honey (Hymenoptera: Apidae), Paraná State, Brazil. 
Journal of Entomology and Zoology Studies, 3(2), 290-296. 
Dos Santos, C. F., Ferreira-Caliman, M. J., & Nascimento, F. S. (2015). An alien in the group: 
Eusocial male bees sharing nonspecific reproductive aggregations. Journal of Insect 
Science, 15(1), 157. 
Drumond, P. M., Oldroyd, B. P., Dollin, A. E., & Dollin, L. J. (1999). Oviposition behaviour of two 
Australian stingless bees, Austroplebei asymei Rayment and Austroplebeia australis Friese 
(Hymenoptera: Apidae: Meliponini). Australian Journal of Entomology, 38(3), 234-241. 
Drumond,  P. M., Zucchi, R., & Oldroyd, B. P. (2000). Description of the cell provisioning and 
oviposition process of seven species of Plebeia Schwarz (Apidae, Meliponini), with notes on 
their phylogeny and taxonomy. Insectes Sociaux, 47, 99-112. 
Eltz, T., Brühl, S., Imiyabir, Z.,  & Linsenmair, K. E. (2003). Nesting and nest trees of stingless bees 
(Apidae, Meliponini) in lowland dipterocarp forests in Sabah, Malaysia, with implications for 
forest management. Forest Ecology and Management, 172, 301–313. 
Emlen, S. T., & Oring, L. W. (1977). Ecology, sexual selection, and the evolution of mating 
systems. Science, 197(4300), 215-223. 
Gary, N. E. (1962). Chemical mating attractants in the queen honey bee. Science, 136(3518), 773-774. 
Heard, T. A. (1999). The role of stingless bees in crop pollination. Annual Review of 
Entomology, 44(1), 183-206. 
Kajobe, R., & Roubik, D. W. (2006). Honey-making bee colony abundance and predation by Apis 
and humans in a Uganda forest reserve. Biotropica, 38, 210–218. 
Karabagias, I. K., Badeka, A. V., Kontakos, S., Karabournioti, S., & Kontominas, M. G. (2014). 
Botanical discrimination of Greek unifloral honeys with physicochemical and chemometric 
analyses. Food Chemistry, 165, 181-190. 
PJSRR (2018) 4(3): 62-69 
eISSN: 2462-2028 © Universiti Putra Malaysia Press 
68 
 
Kelly, N., Farisya, M. S. N., Kumara, T. K., & Marcela, P. (2014). Species diversity and external nest 
characteristics of stingless bees in meliponiculture. Pertanika Journal of Tropical Agricultural 
Science, 37(3), 293-298.  
Kumara, T. K., Farisya, M. S. N., Wan Noor Aida, W. M., Marcela, P., & Ahmad, A. H. (2016). 
Scientific notes on practical guide to assess colony strength for stingless bee Geniotrigona 
thoracica and Heterotrigona itama colonies. Journal of Tropical Resources and Sustainable 
Science, 4, 19-21. 
Leão, K. L., de Queiroz, A. C. M., Veiga, J. C., Contrera, F. A. L., & Venturieri, G. C. (2016). Colony 
development and management of the stingless bee Scaptotrigona aff. postica (Apidae: 
Meliponini) using different hive models. Sociobiology, 63(4), 1038-1045. 
Manzanares, A. B., García, Z. H. B., Galdon, R., Rodríguez, E. R., & Romero, C. D. (2014). 
Physicochemical characteristics of minor monofloral honeys from Tenerife, Spain.  LWT-Food 
Science and Technology, 55, 572-578. 
Marinus, J. S. (2006). Water content of stingless bee honeys (Apidae, Meliponini): Interspecific 
variation and comparison with honey of Apis mellifera.  Apidologie, 37, 480-486. 
Michener, C.D. (1961). Observations on the nests and behavior of Trigona in Australia and New 
Guinea (Hymenoptera, Apidae). American Museum Novitates, 2026, 1-46. 
Michener, C.D. (1974). The social behaviour of the bees: A comparative study. Harvard University 
Press, Cambridge. 
Menezes, C., Vollet-Neto, A., & Fonseca, V. L. I. (2013). An advance in the in vitro rearing of 
stingless bee queens. Apidologie, 44(5), 491-500. 
Molan, P. C. (2001). Honey as a topical antibacterial agent for treatment of infected wounds. World 
Wide Wounds, 10. 
Nunes, T. M., Mateus, S., Favaris, A. P., Amaral, M. F., von Zuben, L. G., Clososki, G. C., Bento, J. 
M., Oldroyd, B. P., Silva, R., Zucchi, R., Silva, D. B., & Lopes, N. P. (2014). Queen signals in a 
stingless bee: Suppression of worker ovary activation and spatial distribution of active 
compounds. Scientific Reports, 4, 7449. 
Nunes-Silva, P., Alves, D. A., Hilário, S. D., Santos-Filho, P. D. S., & Imperatriz-Fonseca, V. L. 
(2014). A scientific note on the founding and the early growth of new nests of the stingless bee 
Plebeia remota. Apidologie (Celle), 45, 748-751. 
Quezada-Euán, J. J. G., de Jesús May-Itzá, W., & González-Acereto, J. A. (2001). Meliponiculture in 
México: Problems and perspective for development. Bee World, 82(4), 160-167. 
Ramli, A. S., Basrawi, F., Daing Idris, D. M. N., bin Yusof, M. H., Khalil Ibrahim, T., Mustafa, Z. & 
S. A. Sulaiman. (2017). A new dewatering technique for stingless bees honey. MATEC Web of 
Conferences 131(03014), 1-7. 
Saufi, N. F. M., & Thevan, K. (2015). Characterization of nest structure and foraging activity of 
stingless bee, Geniotrigona thoracica (Hymenopetra: Apidae; Meliponini). Jurnal 
Teknologi, 77(33), 69-74. 
Shackleton, K., Al Toufailia, H., Balfour, N. J., Nascimento, F. S., Alves, D. A., & Ratnieks, F. L. 
(2015). Appetite for self-destruction: Suicidal biting as a nest defense strategy in Trigona 
stingless bees. Behavioral Ecology and Sociobiology, 69(2), 273-281. 
Silva, G. F., Venturieri, G. C., & Silva, E. S. A. (2004). Meliponiculture as a sustainable development 
alternative: Financial management within family groups in northeast Amazon, Brazil, in: 
Economic value of pollinators and pollination, FAO Report.  
Sullivan, R. T. (1981). Insect swarming and mating. The Florida Entomologist, 64(1), 44-65. 
Thornhill, R., & Alcock, J. (1983). The evolution of insect mating systems. Harvard University Press, 
Cambridge. 
PJSRR (2018) 4(3): 62-69 
eISSN: 2462-2028 © Universiti Putra Malaysia Press 
69 
 
Villanueva, G. R., Roubik, D. W., & Colli-Ucán, W. (2005). Extinction of Melipona beecheii and 
traditional beekeeping in the Yucatán Peninsula. Bee World, 86, 35–41. 
Vit, P., PersanoOddo, L., Marano, M. L., & Salas de Mejiax, E. (1998). Venezuelan stingless bee 
honeys characterized by multivariate analysis of physicochemical properties. Apidologie, 29, 
377-390. 
Vit, P., Gutiérrez, M. G., Rodríguez-Malaver, A. J., Aguilera, G., Fernández-Díaz, C., & Tricio, A. E. 
(2009). Comparación de mieles producidas por la abeja yateí (Tetragonisca fiebrigi) en 
Argentina y Paraguay. Acta de Bioquímica Clínica Latinoamericana, 43(2), 219-226. 
Wille, A. (1983). Biology of the stingless bees. Annual Review of Entomology, 28, 41-64. 
Winston, M. L. (1987). The biology of the honey bee. Harvard University Press, Cambridge. 
Wittmann, D., Bego, L. R., Zucchi, R., & Sakagami, S. F. (1991). Oviposition behavior and related 
aspects of the stingless bees XIV. Plebeia (Mourella) caerulea, with comparative notes on the 
evolution of the oviposition patterns (Apidae, Meliponinae). Japanese Journal of Entomology, 
59, 793-809. 
 
 
 
